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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 
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INTERNATIONAL PR 



INARY EXAMINATION REPORT 



rnational application No. 

PCT/JPOO/05686 



I. Basis of the report 



I. With regard to the elements of the international application:* 
the international application as originally filed 
the description: 

pages 

pages 

pages 



□ 



, as originally filed 
, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



_____ , as originally filed 

_ , as amended (together with any statement under Article 1 9 
, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 

, filed with the demand 



filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

_, filed with the demand 



_, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is* 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 



4. 



□ 



The amendments have resulted in the cancellation of: 

the description, pages 

I 1 the claims, Nos. 

□ 

the drawings, sheets/fig 



5. 



□ 



This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

* Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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national application No. 
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III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 



I. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be 
industrially applicable have not been examined in respect of: 

I I the entire international application. 

claims Nos. 13 



because: 

□ the said international application, or the said claims Nos. _ 
relate to the following subject matter which does not requl 



following subject matter which does not require an international preliminary examination (specify): 



□ the description, claims or drawings (indicate particular elements below) or said claims Nos. 
are so unclear that no meaningful opinion could be formed (specify): 



the claims, or said claims Nos. 13 . are so inadequately supported 

by the description that no meaningful opinion could be formed. 

no international search report has been established for said claims Nos. 13 . 



2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide and/or amino acid 
sequence listing to comply with the standard provided for in Annex C of the Administrative Instructions: 



[ j the written form has not been furnished or does not comply with the standard. 

| | the computer readable form has not been furnished or does not comply with the standard. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



Statement 
Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-12 



1-12 



1-12 



YES 
NO 
YES 
NO 

YES 
NO 



2. Citations and explanations 

Claims 1 to 12 

Document 1: The Journal of Biological Chemistry, Vol. 

268, No. 24, pp. 17705-17710 (1993) (cited in 
the international search report) 
Biochemistry Journal, Vol. 306, No. 2, pp. 
437-443 (1995) (cited in the international 
search report) 

Nature Genetics, Vol. 9, No. 2, pp. 141-145 
(1995) (cited in the international search 
report) 

Nature, Vol. 336, pp. 348-352 (1988) (cited in 
the international search report) 



Document 2 



Document 3 



Document 4 



Documents 1 to 3 disclose a relationship between the 
ct-tocopherol transport protein gene and vitamin E 
deficiency. In addition, Document 4 discloses a method for 
producing knockout animals, a technique known in the art. 

Therefore, a person skilled in the art could easily 
conceive of Claims 1 to 12 in the light of Documents 1 to 
4 . 



Claims 1, 3-6, and 8-12 

Document 5: Circulation, Vol. 100, No. 18, Supp. [S] , pp. 



Form PCT/IPEA/409 (Box V) (January 1994) 



II^MNARY EXAMINATION REPORT ^Bp 



U«|grnational application No. 
INTERNATIONAL PRfigBlNARY EXAMINATION REPORT ^B„ /Jp 00/05686 



231-231, 2 November 1999 (cited in the 
international search report) 
Document 5 discloses an a-TTP gene knockout mouse 
produced by introducing a LacZ gene into the a-TTP gene. 
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(2) fjt«JI§ 

*%n(OnttnJBtt. a - TTP fen-KrsrtSEttae^oMS^AJftWJcMl 
±t2tf>/ y£72 MMfcOi&tH*T*S. 

*Kwo«i*«iia^ff»t-s^ffitti*tcis^$n^^^ a -ttp ae^s*: 

ttMKS«BM©'>&< tfe-8(!!)X»l:J:0 a - TTP BE? ©SESftfflM 
a -TTP ie?StW®»8«IIMl:ll!lOi6WlfASnfc*8S«T» 

m&=FtLx\t. T-*-tLT*«ji-j-*ae-?3Wff*L^. ^©iaftae 
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£ >tfl,fz a-TTP Jte^^O^n^CDMe-^Oif Att, ttftSWlfcV* 
T, ilSfODNAffl^ftAftffiSrfflViTfT^^ih^T^S (Sambrook, J. et ah. 
Molecular Cloning. Cold Spring Harbor Laboratory Press (1989)). 

#pJfig&SfflJl§ <«Atf, ESSfflflS) fcWAU + © a-TTP »£?£<B«R» 

tf, 11/^7 hn#U—> 3 >££*iJfflLTfr Z<D&m* 

*«»ASftfc a-TTP ae^^rJtO^flaSrftS 
(3) #fc h*9UMtl0>ttB2r& 

Lfc«^6)lftEl:»Al/. *^9EtfPBT«IB, SIMM R**5E*»tt 
(a)**7E£flsfiT3Ig 

Z ttct 0*^7E*f^B"T5^i:75*-C#S. aAfCffl^-SEfiJBttftJBLfcK 



EfcttALfclMS (ES»B) #»4#fc + <Z>El::iR0i&£tt 

£T © n mwm 2 ntzMff & m z z t tfi-v % z . 

[HM^J 1 ] a -TTP fifc^co*B ffl ^ 9 9 - ©ff « 

fflt^ Mansour b©?g& (Nautre 336. 348, 1988) CfoT^/f^/^^f 
Kttaifi^tt, x*V>l fcB*ifcbs«fc5K:#AU IE«fr a-TTP 3&*ffB7?* 
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SUPERSCRIPT Lambda System (GIBCO BRL) *JflHT. *7>^X (C57BL/6) JFFHitf) 
cDNA (Lambda gt22A) SrftSL, 7 y h TTP cDNA <D£*-7> U 

Hfcj&vofc. ^£T^tf X&FI1J; OiflHLfc totalRNA K*fLT MATTP-00 
(AGGAATTCATGGCAGAGATGCG, K*J#^ 8 ) MATTP-04 (AGGGCGTAGATCTGCACTTAAT, 
IB^J#^9) ^y^-f T-ICLT RT-PCR £ff ■sfc, MATTP-00 CD EHIttnft it ff 
LTV^cvr>xTTP genimic DNA ©S2^JJ; 0»fc. v-^x^^iDft*. v 
TTPcDNA<0^^-^>U— r>f >^ 7 Aie?iJ£&£ Lfc e LTt#b 
TTPcDNA <BE3aj£E7«S^ 1 \Z, £tzt<DT * J &gE?'J£SE*y#^ 2 

T^Xa-TTP irVA DNA WUaT<&«fc? K LT£ n-x>^ Lfc B 

h TTP cDNA(7)^^-7 P >'J-T f >< >^7l/-A^^P-7^Liy7-^ 
A^yu^if-va >fitCcfcO^^X (129/SVJ) genomic DNA Lambda FIX II 

7<7 , 7 , j-^x^'j-->yi^ mzntzm&ta-y < bs-mg6) ^etnia 

Lfc7 7-^DNA£ftdPBS*EcoRI TWIRL, 77h TTP <7) 5* A 260bp $7 , d- 
^tcLT-y-tf >yP7f^ >y*ff li, lflKBI!JftjSi££tfx£ 7>£^ttBfrtf-£ 
l&ftL, pBluescriptIIIC1ty^P-x>yL^ (TTP-MG6) 0 

TTP-MG6 CD 2749bp OS8E?y© v-?X>*£fT^ X^V>1 # TTP-MG6 K 
tSnwS^tSMLfc (IE?U#^3h 

£n->BS-MG6 ££gft»JE»* (EcoRK Smah Kpnh ApaL EcoRV, SalL 
Hindi 1 1) T9JWfL, ^OSJEB*^ h©fifi©«H*fpaiLfe (HI). 

^o-> BS-MG6 . 7 7 - x DNA (C ^ £ tl £ v r> * a -TTP it £ ^ £ , EcoR I it -f h 
l:J:^T»a$n5 2 ^ttWJt (Kfr 1.2, Hi) KSHtT-tft-fn^ ^ K 
^^^-tCity^n-->^$:fTo^o Tftfr"^ *T BS-MG6 7 7 - v DNA £ 
EcoRITBJKL. ±i;fc»3. 75kbp co»rJt (Kffr 1 ) t» 5. 5kbp 2 ) 

Sr*6^U»smaI 1M h Sal I U>*- (Takara) £agAT£ £ t\Z£ 0 Sail 

7 



1M HcgJELTft* pBluescriptll (Toyobo) <D EcoRI 1M h \z%&&&&, ? 
□ -> pSKot-2 t pSKot-3 

Lfeo £1\ ^7 □ — > pSKot-2 £ EcoRI/EcoRVT$WU C <0^i^$g£ Takara 
DNA Blanting Kit (Takara) %m^fzjj&lz£ V¥m3im4kLfz (pSKot-2-l) a & 
t^T pSKot-2-1 £ Smal T^&fU Hindi 1 1 'J >#-£#ALfc (pSKot~2-2) e 
pSKot-2-2 Hindlll -tf-f He polyA SiDv y^-JPS:l*fc«tVi**T>f ->>Btt 

(pSKot-2-2Neo)« *^Tr pSKot-3 K***a*X* V > 2 © Smal 1M Mc BamHI 
Stop Codon 'J — ( H*v— >) ^r^A L fc (pSKot-3s top codon) 0 pSKot-2-2Neo 
£ EcoRI TWWrU pSKot-3stop codon ^ b EcoRI TWBJrbtfJ 0 UJ$ nfc$rtf-£ 
a^&A/fc (pSKot-2+3Neo) 0 pSKot-2+3Neo 6 Xhol ^5 
-fcf3B£ : ?£a*&2K fflPja^ttAJS'S**-- (a-TTP Targeting Vector) £f# 

i:(7)^^^-«JKT©J:-5&1#»^Jto (12), 

(ii) ^iliRfflv~^-ji^^ibx^^> ? >^^---tij(i^^^*#^ 0 

(iii) m^Ma-m iSfi^f t©*BHtB»l±, ^t7^y>ittl£f ©±» 
*U 0. 8kb, ^^T-r x>iH4ffl£^T«7WKJ 8kb T&£ 0 

x"}XES3iJ& AB2. 2-Prime ES Cells (LEXICON ft The Mouse Kit) I:|AI> & 
lCcfcOa«*«S:ffofc. fi £>nfc G418 iiten n z-COW, PCR 
&±XfV1f>7uy hfc«fcDfflHa*tfc*fl^*£*frofc.. ^T, JWEWKSi 

*HHa*8l*.ffl' > <£*- (a-TTP Targeting Vector) DNA 30/zg * NotI TW 

UrTSitl:J:0*ttftl, »KLfc. - CO DNA ESffllS AB2. 2-Prime ES 
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Cells (LEXICON The Mouse Kit) 3xl0 7 fl!£^t?x U/7 hn#U-y 3 >ffli 
mm (LEXICON ?± The Mouse Kit ESQPBS) izmML, Field Strength 575V/cm, 
Capacitance SOOmF (D&ftT\ Sfci^A^fTo m\'ik 24 ffi^bMI 
300/xg/ml CD G418 (Genetisin, Sigma) TiIiRi£S£fTo tz» 

ESfflM(D%miZ\Z, ESQDMEM (LEXICON & The Mouse Kit) 15X 
<D*kffc l M!kffi (ESQFBS, LEXICON ?± The Mouse Kit h &itg 2mM CO L-^Jl/* ^ 
> (ESQGPS , LEXICON ?± The Mouse Kit). 100 juM/3 ^ 7° h y -)l 

(ESQBME, LEXICON The Mouse Kit ), ^ LT^«g 50U/ml (D^X;> U > 
50ug/mi (DX hl/y h^-f i/>^:^j!jPL^ESIffl^ffl^^^:ffl^^ (J£TF ES 
Cell Medium)o 

ESUBBfflW^-f-y-ailBt LTttESQ Feeder cells (LEXICON 4± The 
Mouse Kit) SrfflU, m«ffttt ESQ DMEM 7XCO FBS ^SSjliP U^feO^ffl 

fee ESQ Feeder cells (5xi0 7 SBJS//W 7;iO 37t;T&»i»«gL 7^- 
^-ffi«*ftT«fla» 4. 4X10 5 cells/ml Ciit, * b ^ C «>i? ? ^ > =3 - h 
( LEXICON The Mouse Kit ESQ Gelatin) LfcSiSC, lOOnnn^x^ 

12nL 60mm<f>T^ y i" ^<Dm&\Z 6 yc^l/- h <o«^Ji 2ml/ft, 
24 ^^U- h<Z)«^« 0. Sml/T^ fit 96 ^^1/- hO^^IJ 75// lMf^^ 

fcS^aSAtfe 11 BBrt>6. VAT<D£?\zLTs ffl«Lfc-G4I8»tt:3n--£ 

itttznnx-^SOuI CD ESQ trypsin ( LEXICON it The Mouse Kit ) mm£$$S 
96 Acov-f ^nyi/- h (Corning 25860MP) tC»bl£;L* a#H)6iLfc$, 
70 At 1 CO ES»fi«*Ufl«Fffi£ftI*., tf^^^-r >^~f 3 C<h{li:oT¥-^^fl 
Lit. C©»i6BaJRS 96AOV-f ^oyu- h (Falcon 3072) \Z&LWi7L% 
*£8ttLfc. 3 01, 96^(D^'f^n7 0 l/-h±cD^iS^ = i>7;i/X>hHii 
LfcRITC, EHT<OJ:5k:LT«fiS 2 o-t»«bfc. T&to%; Mfc TE £ 
25u 1 JnA^m^^:, ES*ffli]§/Big*fe£ 25/* I tUK.^^yT^ >^T£ C 
xm-m^z LfcflL 2 x Freez ing med ium (LEXICON th The Mouse Ki t ESQ DMEM:ESQ 
FBS:DMSO=2:2:l) £50/zliraa.* t<D 20m 1 £ ES 150 m 1 <DAo fcl? 



7^>n-bLfz%ft^1 Vu-?V-Y (Iwaki 4860-020) KUItttU PCRfCd: 
%mW&&m7L&tkl£m<D DNA SrffltB-r§feJ6HiS*bfc. JS 0 <7) ES MfigtCtt, 
8B/t77^f > IOOm I (0. 2/ifflC0 7^.;i/^-Ti®iiMlb^t)(7)) £jJDA, -sot; 

PCR tCcfcoT^TOilO ICS T&to"6, 3 >^;ux> hco^l^ 
*T*mfi#«HIL,fc 96^-7°U- hC0S^x^6^i«0if, Lysis buffer 
(lOx Taq buffer 5jz L 5XNP-40 5mU Proteinase K An U H 2 0 36 m l) On A, 
55*CT2RprflllDaLfc. *§«L£+r>;7 0 ;l/£ 0. 5ml ^i-^lCtsJJR U 95X:T 15 
»Hffl3lUfc« 10, OOOrpmT 10-15 #M38i?U ^£>±fif Ul ^PCRffl<7)ll^ 
DNA <h ITffil^;, 

PCR <D-?7<1*?-\** l8R»Ix.ffl^^^-J:0^tv< v>»tt«g^<0 
PGK yot-^-i, ffll^ffl^SIAffi^^^-«C§*n*^x^V> 1 -htfi<h<£> 

p^, ^o. vkb&mmznz&oizwLWri'tz (H2». 

T PGK yat-^-lOEM^^tl PGK-l ^7^^- (5' 

GCTAAAGCGCATGCTCCAGACTGCCTTG 3' : IB^J#^ : 5) &tf!f§ 1 x^V>±MtCfiS 
Ot-198 77<T- (5* AGCCCACACAAAAATGAAAAACGTCTCCAAG 3' : ifi^W^ : 

10 x ExTaQ/s^yy 7— (TaKaRa) 5^1 

2. 5mM dNTPs 4/xl 

ExTaa (TaKaRa) 0. 5 n 1 

lOwM ot-198 Ul 

10/* M PGK-1 Ul 

it>7 p ;i/ ui 

H 2 0 37.5^1 

(94t:, 30#->62 e C, 1 #-72t:, .1 # 20 80 x 35 1M 2)1-+ 
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72V. 7# 

TCRO»«^6*aHffl*»AftTftSi:#A6nfe^D->tt, «^fc G4 1 8 if 
f£^n-> 316fil* 5fll (^n->L44> ^n->L228, ^n->L236, ^D- 
>L253, £D->L 254) Tifcofc. 

PCR«Mfr*BHJIfl*ttA*<«l8*nfc^n->tt r Si»«#L/T*ofc 96 
U— h£ 37 < CtC?U^'S> C <hlC J: 24 ft 71"- MCjfcfiLfco CCD24A 

^U-r-* 24 WHHK 37TCT*«ft, DMSO tmnrt5 7 4 fc*IC«** 
X&Lfc. *tlfn©^n->*« 75-90%n>^;Ux> HclLfcBfit 24 7^ 
^6 6^yi/-hHif^l^o 2£f^ 6 A^lz-hC 75-90%zi>7Jl/X> 

ttE«B^<OttA»tf DNA #Jft fcffiffl Lit. 

^jBSffttJaT^aKffofe.T^fe^, {ffllB^ ESQ PBS T 2 BU >XLf;E 
0. 5ml co ESQ Trypsin (LEXICON f± The Mouse Kit) SriJOa., 37t;T 15-20 
f&L h 'J 7 p f>>MS^ff ofcS, $ 6 fc 0. 5ml co ES Cell medium £}JDA, 35-40 
0fc^VT-f >^^fT^ES^fla^«^^^{c»ffi^^^o^co^M^$ 15ml 
a^zL-ytc^b, 2 1ml co ES Cell Medium T^x;U^gfeoT^^-ytc 
laUXL/fc. ^i-y^: i,OOOrpmT7#^5S^U *«6JROI»* 0. 25ml ES Cell 
Medium fcBSSSIL* 0. 25ml co 2 x Freezing medium SrJPTLfc. ^7<tyi- 

^^n<r;i/H f >i^co+A'^^L, -8(rc-e«e>-tt\ 

^-C0l2g^cD-$:JESJ!a^C0aAtCffi^> aO(OfflBa© = »©-, &tfH#co-£ 
^tl^tlHy^yzi- bLtc 60mm y :>o.t;:$fcft Lfzo m%\tttt&ifi3 >y)V 
x> Hc*T«»l/fc<h£5T1^!f >7ny h#?#rffl coy / A DNA £fflfflU & 

[£J6W3] ffl*«Aa-TTP jte^-^S^ ES M(;:=i:3*;< ? ?^ xcof£ 

■ 

ffiWfi*«Aa**B$*lfcES M£ o-Xco^T, C57BL/6J «7^x©E 

li 



xwff&mtz. ««2aaic, ioo^m edta sasnnLfc 

Whi t ten' s tgifeT, WSt^ST^jtSKTS C t «fc o Tff o fc. 8 iMEIf: tt 
^§*1E£ 24»MWhitten , s**1T**L, *6ttfcE«B*i£Alcffl^fc. SA 

(cffl^fc es nn». iftbt^b 2 ssvus 3 a mc te jmicj; o 

ES »IB©ftAffltf^y htl/TH Cook IVF ttSS© polar body extrusion 
pipette (rtfttt20Mm) SrfflVifc. JE«£ffl bf h t ITU ttg lmm <B»/J\ 
^*7^f (NARISHIGE) &tt/h«&fc&S (Sutter t± P-98/IVF) SJB^THK 51 
£3StfUfc», T^D7t-y (De Fonburun) t>T^*£ 50- IOOmdi OZl 
tfT^SrU ^eicn^^r IO-20/zmlCiPILfc : b<7)^ffll^Co 

SAfflfci^y tf^^ Mi, 56*^ 6 » 5mm 30SffltfT, 

^7 nvzitia. l/-^- (LEITZ) i:^lLL H»SfPtCffl Hfc*-* >A- £ 

<7)±tc» 20/x 1 <£>0. 3X BSAfciWAfcHepes-buffered Whi t ten' s iSJftfl) K n ^ :/ 
£ 2 '±B*8St»^77-< > (t^-frX^ 261-37 SP) tl^Jt. - 

SOKay^H filOOB<DES*fflBa£An* «J#£lit£56ESJfi£ 10-15 « 
An, EUSfefcD 10~15fiOES IMAIL 

C57BL/6J *-7^*<DESIfi 40 BC, ^n->L236 ES M^SA LfcJg*, 

40 mof&&m^<D&Atfi&xj}Ltz if&ihm m%) 0 z<d 40 mzi&ftm 2 b@<£> 

ICR RSSItO^Sfttw^ttLfctS*, 5 B0«flF*«»enfc. 
4*-rsa»0)^fitt»4fi*SU, C57BL/6J %-?0 Z>Uft<D5z&\Z 

.WKLfcES 10-90X<D«T*ofc. ^ □ — > L253 ES ffl 

1 tC^Lfco 
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SffB 






?D-VNo. 


axes / mm 


(%) 




t*a 


(%) 


Total 


(%) 


<? 


$ 


Total 


(*) 


t? 






L228 


22 / 25 


88% 


22 


21 


95% 


10 


45% 


6 


4 


4 


40% 


2 


2 


<?{70,7O) ?(80.5) 


L236 


40 ' / 40 


100% 


40 


24 


60% 


14 


35% 


11 


3 


5 


36% 


5 


0 


<?(9O.9O.90.7O,10) 


L253 


75 / 77 


975 


75 


65 


87% 


11 


15% 


7 


4 


a 


73% 


5 


3 


<W5.80.70.50.30) $(60.50.10) 


L44 


64 / 72 


89% 


64 


42 


66% 


16 


25% 


16 


0 


ii 


69% 


11 


0 


<?(9O.S0JK).80.80.70.SO.40.3OiO.K) 



mmM3 <D^^y^OX^ C57BL/6J JR-^S 7. <h£IE£-t*\ ES *fflj&£&cDMf? 
tf, iftffl$tlSgff<0^fifcL ittfe^Il, C57BL/6J ^7^7«BC*3lt 

im (No. L236-1 — 2) <Dm*r*y*? r yx£M\Z$>\,*T, ESmfo<D±J&%&l'^<D& 

awMiastifc. »ttfi&^Lfceff»/#e>'tifcSff»«, *-*hf*u 32/44 

<h 19/44 T**o&. *fc^n->L254 ESaBJBtC-DliTt), 6 00 (No. L254-1-6) 
0>*r*y'?OZ<Do*> AM (No. L254-K 2, 4. 5) iz&^X ESmi&<0£9tmm 

4/15, 2/12, 2/14 <h 4/9T?*-3fc. 

a-TTP 7U;i/^e»$nT^S^S:Sl^fc. £ L236 ESS0J&& 

*0*ff, ^UT^D->L254 ES$fflSS*^(Djgff fcfc^TfcSR a-TTP 7V)l 

^a^-UT*^^aT^xoftae^so«tiT{cn, pcr t«toTfT-3fc. r& 

t>*>, «*7UJKO?¥a6W5fiO ot-198 t PGK-1 <£>7 7< v-Ofi^fcttT 
PCRfTV^»4ffl7U ;K7)#ffi^ot-198 7°^-rT-chx^ v> 1 OEMS* to TIP 
N17 y^-fT- (5' TCTCTGCAATGCCCGCCGTGCTGTCCCG 3') (E>I#t7) iKDffi* 

ftte-frTPCRftftofc. ft, ot-198 t TTPN17 ^- £<&ffl*£fc>1*TfT 3 

13 



PCR (DKfofcs nijMiCO ot-198 t PGK-1 <Oy°y -<D 1£r PCR Z'nolk 

OWrJ A DNA £ EcoRI T«Jttbfc!6,0. 7%7 # P-^y;UT«a»»*fT ^> 
fc. SU-XCte, \5ixg<Dy; A DNA «:*i&Si*-fc. y;i/*c7) DNA * HybondN* 
t^fn>7-f;b>- (Amersham) IcfcafL, U-»f WW 7*'J ^-f if-v 3 >£ff 
yp-ytl x^7 V> 1 Smal-Smal-Smal 1M hF*1<Z)E?'J (B1RW 

H2#bs) *fflV^fc. «a*ft<B«S*£ei4 - 1 -th-tf >A-f y.u^-tf— > 
3 >C0jg^^H4 - 2 CtTo 114-2 K^TiSK:. U— > 2, 3, 9, 12, 16, 
17 Tit &W<D&m (3. 75kbp) ^isV-f-Mtfo&Zntzfr-Dtzo Ztl\Z* V- 
>2, 3, 9, 12, 16, 17 KttJS-f £"7^X1*. x^7 y > 1 J^ja^E^J^ffl IT 

63E: 105E: 741 (ft 2 4 2 ffl) T*0, >^;KDi£aiJiifi 0 1 : 

2 : 1 CDfJ^tl&oT^/io *>7\M/<&ffiIiJ££9<D3tt«Tte, 2 4 2«T« 
60. 5 G£ : 121 E : 60. 5 

5 ] a -TTP ^«7^7©a -TTP O ^^^?^t 
a-TTP*^JIV^X6 0iJ, -\^D^flv^7X 5^1^LTif^^"7^X4^J<7) 
#{®ftCDjFFIlcfc D, total RNA <b£>A?H£&#U ^nfn;-if>^D7 
ha < h^XX^>7'07 h^Ta-TTPcomRNA >/X£Btf>5eSi£«eLfc« 
S—tf>7uy Ml> lOAtg CO total RNA 7>)7q -TTP £> cDNA cd ORF 

UTffl^TfTofc.y — if >^ny hOjg^^H5 - 1 d^T, 

a-TTPSg^0mRNA(D^SS^AW^<^-v7±^<if-- (BAS5000, 
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Fuji Film) <£> PSL ttri* »48L ^a, ^^CDH^^TitK Lfc„ CO 
^£15 - 2 Cl^To CCOH^^Tct o \Z. inRNA (fl^JiSte, if^r^r-a : 

^I7^>7'D 7 hH ft rata-TTP#U ^n-^ft^ffltK zi^j^^ch 
IT alkaline phosphate-conjugated anti rabbit IgG ^rffl^TfTofco 
AP conjugate substrate kit (Bio-Rad) Ltz* ^XX^ >7'n y h <D$£W: 

: 1 : 0 <7>lt^T& r> tz> 

*ctO, 82/imoi/kgc7)2ig(Da h n 7 x a-JU^IS® U ^ti^txonii^ + O a 
h3:7xn-;u^£iJ5£L£: 0 a hn^xD-JuajgcDflij^kL Kim. H. S. et 
al. t><D3jmiZ&'DT'iJ-Dfz ( Free Rad. Res. 28, 87-92 . 1998) o TUt)^. 
'XA'U >^ifiiL£:-T^XifiL^50M 1 (1 950/z l.coPBS^jbP^. 1ml O 6*pyrogarol in 
EtOH ^DA, zg^U 70 t CT2^r B mgLfcmiC60%KOH^0.2mlJ!)Px., 7(TCT 
30#Pe1HMr:U 5ml n-hexane, 2. 5ml H z p SrlJOA, 7>^Lfc»i:S't, 
n-hexane S £ 4ml HJRLfco fit, x/\*#U— y 3 >i, 100ml / — ;nc 
*j&>U HPLCT»Wbfc. HPLCCftfrtt", : IRIKARP18 (250X4mm) , &Wi 

ffl :Me0H/H 2 0/NaC10< (1000/2/7, v/v/w, : I RIKA Amperometr ic E-520 detector 
Tft-ofzo ft:fc, \HBmm^ntLX tocol ZmWzo §7^X0a-h37iD 

+ ah37xO-JH^Il .«lffiKI?.&TT*^fc, ^fD^fiT^Oi 
toh37iP-;H»t »*ffl<D-ttt£Ji«EL*5 l/2©«flE"C»ofc. 
ZLtfrZ a-TTP O^^fi^ifii+a h 3 7 x n-;Ht *jB£T-5Hf T» 5 : 

[HJ6«6] telBKiR— tt*5K» (Resorpt ion-Gas tat ion Test) 
(Biol. Syposia 12. 459. 1947). Tfcfc^ t: * ^ > E K2££-5-;LfcKi«f£ 
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5/5 



WO 01/13716 



PCT/JP00/OS686 



SEQUENCE LISTING 

< 1 1 0> Keizo Inoue 
Hiroyuki Arai 

<120> An animal with a knocked out a-tocopherol transfer protein gene 
<130> PH-1014-PCT 
<150> JP PI999-237003 
<151> 1999-08-24 
<160> 7 

<170> Patentln Ver. 2. 0 

<210> 1 
<211> 837 
<212> DNA 
<213> Mus musculus 

<220> 
<221> CDS 
<222> (1).. (834) 

<400> 1 

atg gca gag atg egg ccg ggg cca ttg gtt ggg aaa cag etc aac gag 48 
Met Ala Glu Met Arg Pro Gly Pro Leu Val Gly Lys Gin Leu Asn Glu 
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5 



10 



15 



ctg ccc gac cac teg ccg ctg etc cag ccc ggc ctg gcg gag etc agg 
Leu Pro Asp His Ser Pro Leu Leu Gin Pro Gly Leu Ala Glu Leu Arg 
20 25 30 



96 



cgc egg gtg cag gag gca ggc gtc ccg cag acc ccg cag cct etc aca 
Arg Arg Val Gin Glu Ala Gly Val Pro Gin Thr Pro Gin Pro Leu Thr 
35 40 45 



144 



gac get ttc ctg ctg cgc ttc ctg cgc gee egg gat tic gat ctg gat 
Asp Ala Phe Leu Leu Arg Phe Leu Arg Ala Arg Asp Phe Asp Leu Asp 
50 55 60 



192 



ctg gec tgg cgc tta atg aaa aac tat tat aaa tgg cga gca gaa-tgc 
Leu Ala Trp Arg Leu Met Lys Asn Tyr Tyr Lys Trp Arg Ala Glu Cys 
65 70 75 80 



240 



cca gaa tta agt gca gat eta cgc cct aga agt ate ctt gga ctt ctg 
Pro Glu Leu Ser Ala Asp Leu Arg Pro Arg Ser He Leu Gly Leu Leu 
85 90 95 



288 



aaa get ggc tac cat ggc gtg etc agg tec egg gat tct act ggc agt 
Lys Ala Gly Tyr His Gly Val Leu Arg Ser Arg Asp Ser Thr Gly Ser 
100 105 . 110 



336 



aga gtt etc att tac aga att gca tac tgg gac cca aaa gtt ttt aca 
Arg Val Leu He Tyr Arg He Ala Tyr Trp Asp Pro Lys Val Phe Thr 
H5 120 125 



384 



get tat gat gta ttt cgt gta agt ctg ate aca tea gag etc att gta 432 
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Ala Tyr Asp Val Phe Arg Va! Ser Leu He Thr Ser Glu Leu He Val 
130 . 135 140 

cag gag gtg gaa act caa cgc aat gga gtt aaa get ata ttt gac ctg 480 

Gin Glu Val Glu Thr Gin Arg Asn Gly Val Lys Ala He Phe Asp Leu 

145 150 155 160 

gaa ggc tgg cag gtt tct cat get ttc caa att acc cca tct gta gec 528 

Glu Gly Trp Gin Val Ser His Ala Phe Gin He Thr Pro Ser Val Ala 

165 170 175 

aag aag att get get gta ct t aca gat tec ttt cca ctg aaa gtt cgt 576 

Lys Lys He Ala Ala Val Leu Thr Asp Ser Phe Pro Leu Lys Val Arg 

180 185 190 

ggg ate cat ttg ata aat gag cca gtc att ttc cat get gtc ttc tec 624 

Gly He His Leu lie Asn Glu Pro Val He Phe His Ala Val Phe Ser 

195 200 205 

atg att aaa cca ttt ctg act gaa aag att aag gac egg att cat ctg 672 

Met He Lys Pro Phe Leu Thr Glu Lys He Lys Asp Arg He His Leu 
210 215 220 

cac ggg aac aac tac aaa tea age atg ctt cag cac ttc cca gac att 720 

His Gly Asn Asn Tyr Lys Ser Ser Met Leu Gin His Phe Pro Asp He 

225 230 235 240 

ctt ecl egg gaa tat ggc ggt aaa gag ttc tec atg gag gat att tgt 768 

Leu Pro Arg Glu Tyr Gly Gly Lys Glu Phe Ser Met Glu Asp He Cys 

245 250 255 
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cag gag tgg aca aat ttt ata atg aag tct gaa gat tat etc age age 816 
Gin Glu Trp Thr Asn Phe He Met Lys Ser Glu Asp Tyr Leu Ser Ser 
260 265 270 



att tct gag acc ate caa tga 
He Scr Glu Thr He Gin 
275 



837 



<210> 2 
<211> 278 
<212> PRT 

<213> Mus musculus 
<400> 2 

Met Ala Glu Met Arg Pro Gly Pro Leu Val Gly Lys Gin Leu Asn Glu 
15 10 15 

Leu Pro Asp His Ser Pro Leu Leu Gin Pro Gly Leu Ala Glu Leu Arg 
20 25 30 

Arg Arg Val Gin Glu Ala Gly Val Pro Gin Thr Pro Gin Pro Leu Thr 
35 40 45 

Asp Ala Phe Leu Leu Arg Phe Leu Arg Ala Arg Asp Phe Asp Leu Asp 
50 55 60 

Leu Ala Trp Arg Leu Met Lys Asn Tyr Tyr Lys Trp Arg Ala Glu Cys 
65 70 75 80 

Pro Glu Leu Ser Ala Asp Leu Arg Pro Arg Ser He Leu Gly Leu Leu 
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85 



90 



95 



Lys Ala Gly Tyr His Gly Val Leu Arg Scr Arg Asp Ser Thr Gly. Ser 
100 105 110 



Arg Val Leu He Tyr Arg He Ala Tyr Trp Asp Pro Lys Val Phe Thr 
115 120 125 



Ala Tyr Asp Val Phe Arg Val Scr Leu He Thr Ser Glu Leu He Val 
130 135 140 

Gin Glu Val Glu Thr Gin Arg Asa Gly Val Lys Ala He Phe Asp Leu 
145 150 155 160 

Glu Gly Trp Gin Val Ser His Ala Phe Gin He Thr Pro Ser Val Ala 
165 170 175 

Lys Lys He Ala Ala Val Leu Thr Asp Ser Phe Pro Leu Lys Val Arg 
180 185 190 

Gly He His Leu He Asn Glu Pro Val He Phe His Ala Val Phe Ser 
195 200 205 

Met He Lys Pro Phe Leu Thr Glu Lys He Lys Asp Arg He His Leu 
210 215 220 

His Gly Asn Asn Tyr Lys Ser Ser Met Leu Gin His Phe Pro Asp He 
225 230 235 240 

Leu Pro Arg Glu Tyr Gly Gly Lys Glu Phe Ser Met Glu Asp He Cys 
245 250 255 
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Gin Glu Trp Thr Asn Phe lie Met Lys Ser Glu Asp Tyr Leu Ser Ser 
260 265 270 

He Ser Glu Thr He Gin 
275 



<210> 3 
<21i> 2748 
<212> DNA 

<213> Mus musculus 

<220> 
<22I> CDS 

<222> (1139).. (1342) 
<400> 3 

gaattcaaag ctctcagccc ggtaaccaag caccccagcc agctctcttt gtgattcagg 60 

*. 

ggttcacacc acaacacagc cgcttggcct tgttccctgg tgtttgctta atgttctcct 120 
acaccatgga ggagatttac ctctgctcct tttacttcca gcccacacaa aaatgaaaaa 180 
cgtctccaag gcaagagttc tgttttgagg atatcctcaa taatcggaac atggtctcta 240 
cccaagagcc actccatcag acattcttgc tctgagttcc tttaaggcct ctttcactcg 300 
caaaatcagt gttttgtgaa calgcactgc atattaagag gagttagttt tgtggacttt 360 
cttctgttca ggtggcagtl caagtgtagg ataattttaa tggaaatgaa ggaaaaatac 420 
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ttccgtgtgt tcattcagat ttcgcggtca tctctgtgta ttcttcagca gacatccttc 480 

aggttcctta agtaagggtt ttgattgaga gactggtggc atctaaacac atacatcgtt 540 

agtgtttaaa aatgtgacct cccccacccg ctctcctttc tctagtagag ccagatgcca 600 

agatctggaa gcattttcct ggagagaagc aaggaggagg aggaggagac tgccaaaagg 660 

tgacttcctt gagttacatt Uggaaacta gttagaatgc cagagatggc ctgagctcag 720 

ccttaaggaa ggggtcagga ggagggttcc tgagtgtctg ctacccaagc taattaaaga 780 

gccgtttaca gtgttccctg attccaaaac ggacagaggg ggaagggcaa cgaggaaagg 840 

gtgagaaaag tctctggcag cctgattata aacatcccaa gtaacttttc gacttcccgt 900 

tctttaggtt caacactagt gactttccct tcccctggga ctggctgcgg ttaccctggt 960 

gagcaccgga gggcaccacg tgggcttctt taagagggcg ccgtgaccct tgcaccggcg 1020 

gggcacggga gatcggggcg gcccgggtga gtgtgcgtgg ggcggcgtcc acggcggggg 1080 

gcggagggtg gctctgggcc cgcacttttc cccctgtcgc cgggacagca cggcgggc 1138 

atg gca gag atg egg ccg ggg cca ttg gtt ggg aaa cag etc aac gag 1186 
Met Ala Glu Met Arg Pro Gly Pro Leu Val Gly Lys Gin Leu Asn Glu 
1 5 10 15 

ctg ccc gac cac teg ccg ctg etc cag ccc ggc ctg get gag etc agg 1234 
Leu Pro Asp His Ser Pro Leu Leu Gin Pro Gly Leu Ala Glu Leu Arg 
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20 25 30 

cgc egg gtg cag gag gca ggc gtc ccg cag acc ccg cag cct etc aca 1282 
Arg Arg Val Gin Glu Ala Gly Val Pro Gin Thr Pro Gin Pro Leu Thr 
35 40 45 

gac get ttc ctg ctg cgc tic ctg cgc gee egg gat ttc gat ctg gat 1330 
Asp Ala Phe Leu Leu Arg Phe Leu Arg Ala Arg Asp Phe Asp Leu Asp 
50 55 60 

ctg gec tgg cgc gtaagtgtgc acegggggeg ggcagagclc ggcgacggcg 1382 
Leu Ala Trp Arg 
65 

gaatccacgc gcgccgagcg tggcagtgtg actgeaggeg cgcccagaac cccgatttcg 1442 

cccccgccga tgttttggtc cccgccgccg cgaggacatc ccgtggacta ctagggtcct 1502 

tgggaattaa acaaagtgga gatccctgtc ccccggggtg ctcagctgtg ttaactgaat 1562 

agataactag gtgtggacag aggacgacga aatggacatc taaaggcatc ttgaaaaaga 1622 

ctatgttaat agagctaaat gcacagtttg gcatgtttga macccagggc agtacagatg 1682 

atttctttta tgtttcaggt attcacaaca cactggcctt ggggcaagag agatggggee 1742 

ttagggtcag ggagatgega ccttgacttt gtccctcttg gggtcagcac ccttatctgt 1802 

tcagtaactg tgaggacatg acagtagttt egagaattge acattaacct ggaatgetag 1862 

aacaagatgt gccaaaccct gtgcttggca eggagaaagt agtcagtgat cagcaggctg 1922 
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cggatttcca acatgccctg ggtttatgaa 

gcaaaaaaca ccacaaacaa tacaaaacag 

aagaalttcc caacacaaac tctagttaga 

gttacgtcaa gcctgtgtaa caatgtcacg 

tgcaaatctc aactgcatgc tgttatagaa 

ctactctttt gggaatatct agtcagtttt 

cgggtgctgt taggccctat gctgatcgtt 

cgctgccatg ttcactgttc atctcttcat 

ctttttcttt tcttttcttt ttaatatcca 

aacaggtgag tatt ttcttc tctccctgac 

taaattggaa catatcctta ttgaacaaat 

gtttactgtt gaggagcgca ccacctttgc 

aaatgcacac tgcatagtga cgtctttttc 

atrggatgta tgcctgctag atgaggatag 

<210> 4 



acttttttta ttggataagc accaagtatg 1982 
gaaaaacdtc aaaggaattt cctaaaagaa 2042 
ccttgaggac ccagaagtat ggcattacct 2102 
caaacatgcg ctgtgagttt atttttcctt 2162 
tcaggtcatg tgaacatgtg ctcacaccta 2222 
ttgtttgtgg ctgtagagat tgttaccggg 2282 
catccctaca ttcagtgatg ggggacccag 2342 
ttcatttgga gtttctcctt ctttttcttt 2402 
cacactgcct agcagtatac aaatgccatc 2462 
tgcatctaag ttggtctttg tctgtacaca 2522 
ccatcagttg ctgaagcacg acgcagacat 2582 
agggagtttt cagtgtttgc tactctgatg -2642 
tctctattgt tatgtacact gtcttaccaa 2702 
ttttgcattt cattat 2748 
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<211> 68 
<212> PRT 

<213> Mus m.usculus 
<400> 4 

Met Ala Glu Met Arg Pro Gly Pro Leu Val Giy Lys Gin Leu Asn Glu 
15 10 15 

Leu Pro Asp His Ser Pro Leu Leu Gin Pro Gly Leu Ala Glu Leu Arg 
20 25 30 

Arg Arg Val Gin Glu Ala Gly Val Pro Gin Thr Pro Gin Pro Leu Thr 
35 40 45 

Asp Ala Phe Leu Leu Arg Phe Leu Arg Ala Arg Asp Phe Asp Leu Asp 
50 55 60 

Leu Ala Trp Arg 

65 

<210> 5 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<400> 5 

gctaaagcgc atgctccaga ctgccttg 

<210> 6 
<211> 31 
<212> DNA 
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<213> Artificial Sequence 
<400> 6 

agcccacaca aaaatgaaaa acgtctccaa g 

<210> 7 
<2 1 1> 28 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

tctctgcaat gcccgccgtg ctgtcccg 

<210> 8 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

aggaattcat ggcagagatg eg 

<210> 9 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 9 

agggegtaga tetgeactta at 
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P, x 
P. Y 
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1,3-6, 8-12 
2, 7 



^PCT/ISA/2 10 (fSZ^-Wm) (1 9 9 8^7^) 



mmmm&%- pct/j poo/o 5 6 8 6 



B=m8£SB33£ (PCT1 7* (2) (a)) tt&^KJ:^ ::cDSBg3g3£«£!±&0>JIft3K X 9 IS*<D©fflO-g5tCov^T^ 



J 

3. □ 18*0*5® tt, ««»*«)«H-e*>oTPCTftaiJ6.4<a)40jR2a:aV!R3X««3El=: 



2. □ iitoas^«f*&K*i-a*-cfcfc<* r^t©wfi^«e/j:8S*<oa3ssic-o^-c8Bfi-r5wti5-c*fc(o-e, & 

3. □ m0A^£ftiiM!£^&#^ :omi««a, *im<otti 



4. □ aj«A*s^Kfti6^WSE¥«^*»Wrttc*ft^tft^ofc«>T, ^®KSSB£«£H:, HI*ottlffl©Mlfc:3Bm 



il»nSS2E^ * SET \z Hi" S 



